Lymphedema is one of the most common complications to occur after breast cancer treatment. It is an important problem that affects individuals' lifestyles and activities, causing physical and psychosocial problems, and negatively affecting quality of life. Treatment of lymphedema was thought to be impossible in the past, but it has now become possible to manage the condition more effectively with current treatment methods. Nurses, who are important members of the healthcare team, play a key role in helping patients to take responsibility and play an active part in the prevention, management, and follow-up of lymphedema. Nurses should be able to identify patients at high risk for developing lymphedema, provide the necessary training for lymphedema prevention, evaluate lymphedema, and plan for appropriate nursing interventions in the early stages. This literature review aims to inform nurses and other healthcare professionals about lymphedema management.
Introduction
Breast cancer (BC) is one of the most common types of cancer among women in the world and it is held responsible for 25% of all cancer and 15% cancer-related deaths. [1] In parallel with this increase in its incidence, pathogenesis of BC has been understood at the present time and under favor of advanced technology highly effective improvements have been made progress in BC treatment. Treatment methods of BC are surgery, chemotherapy, radiotherapy and hormonal therapy. One or more these treatment methods can be used in the treatment of patients according to their individual characteristics and status of disease. While these methods extend life span, they bring along some complications that negatively affect quality of life. [2] [3] [4] Lymphedema is one of the most common postoperative complication, especially after BC surgery, it has been defined as an abnormal accumulation of protein-rich fluid in the interstitial space as a result of impaired lymphatic function due to axillary lymph node dissection, radiotherapy, fibrosis or inflammation. [2] [3] [4] [5] [6] Due to the differences in the diagnostic and assessment methods and the range of follow-up of patients, the incidence of breast cancer-related lymphedema (BCRL) is not known precisely. [7] [8] [9] [10] [11] While the exact incidence of lymphedema is unknown, the incidence of lymphedema is reported in the studies that show a wide range, such as 6-83%. [2, [12] [13] [14] The reason of this wide range is due to the fact different grading scales and symptom assessment tools were being used. Further, because the use of patient-reported outcome measures and/or objective assessments result in a higher severity of BCRL as compared to clinician examination, it is thought that BCRL is typically underreported. Also lymphedema is an important complication that may ensue BC treatment in one out of every four women (25%). [12, 13, 15] stages only indicate the physical condition of the extremities. [16, 19, 20, 24, [26] [27] [28] [29] 
Lymphedema Risk Factors
In general, lymphedema risk factors are classified into three categories: treatment, disease, and patient-related factors (Table 3) .
A number of treatment modalities, such as the more extensive and aggressive treatments, are reported to pose a risk in the development of lymphedema. Within these factors, axillary lymph node dissection (ALND) is one of the most important risk factor. Compared to sentinel lymph node dissection, it increases the risk of lymphedema fourfold. In addition to these factors it is indicated that especially large breast surgery, combined radiotherapy and chemotherapy regimens also increase the risk of lymphedema. [11, 13, [30] [31] [32] [33] [34] Patient-related factors include age, overweight or obesity, hypertension, physical activity level, comorbid conditions. [35] [36] [37] 
Classification and Staging of Lymphedema
Although there are numerous international classification and staging initiatives for lymphedema, there is no single method that provides a comprehensive view of the etiopathogenesis of lymphedema or important overlaps between lymphedema grades.
[16]
Classification
Lymphedema classification is not a staging technique. Classification is divided into two groups according to lymphedema etiology; idiopathic/primary or acquired/ secondary lymphedema. [16] [17] [18] [19] [20] [21] Primary lymphedema develops due to congenital dysfunction or malformation of the lymphatic system and it is not associated with any injury, trauma, illness and treatment. [17] [18] [19] [20] [21] Primary lymphedema is divided into different groups according to clinical indications which are age-related situations: 1. Congenital lymphedema; occurs present at or shortly after birth 2. Lymphedema praecox; develops during puberty shortly thereafter in most individuals. 3. Lymphedema tarda; occurs after the age of 35 [20, [22] [23] [24] Secondary lymphedema occurs as a result of obstruction and/or loss of normal lymphatic flow and obstruction of lymphatic channels due to surgical intervention, radiation therapy, trauma, infection, inflammation (Table 1). [19, [23] [24] [25] Secondary lymphedema is more common than primary lymphedema and ensues BC treatment in the majority of developed countries. [16] [17] [18] [19] [20] [21] [22] [23] [24] Staging After classification according to the etiology of lymphedema, staging is necessary based on clinical findings. [16, 24] Staging allows an objective assessment to record deviations from the normal state. At the same time the staging system plays an essential role in planning the appropriate medical intervention and evaluating the effectiveness of the intervention. [16] Although not yet a single staging system, most researchers use the criteria set out in the International Society of Lymphology (ISL) consensus report. [16, 26] According to this report, ISL has staged lymphedema in 4 steps (Table 2) : [16, 19, 20, 24, [26] [27] [28] [29] [30] The severity of each stage is based on the volume differences between the extremities. It is stated that an increase of less than 20% in the extremity volume is minimal, an increase of 20% to 40% is moderate, and an increase of 40% is severe lymphedema. All these It is indicated that factors associated with the disease are tumor progression, localization, size, and lymph node involvement. [38, 39] 
Signs and Symptoms of Lymphedema

Lymphedema Diagnosis and Assessment Methods
Anamnesis (patient history), physical examination, limb circumference measurement, volumetric measurements, imaging methods are used in the diagnosis and assessment of lymphedema. [44] 
Anamnesis (Patient History)
Each patient with a risk of lymphedema or have lymphedema should be assessed in terms of age, body mass index, lifestyle, past medical history, health status; etiology, duration, localization, prognosis of edema; condition of the skin and tissues, presence of infection, wounds or lymphorrhea; applied medical treatment, effect of lymphedema on the quality of life and the patient's/family's expectation from the treatment. [26, 40, 44, 45] This information acquired from the patient and his/her family will be a helpful guide to health staff on how to effectively treat the problem of lymphedema. [40] For the health condition, data such as time of BC diagnosis, the presence of the disease on the same side as the active arm, infection history, applied surgical method, axillary dissection, number of excised lymph nodes, axillary radiotherapy postoperative period and cardiovascular diseases should be taken. [3, 5, 45] 
Physical Examination
In the physical examination, the condition of the skin and tissues are considered using the methods of inspection and palpation.
With inspection; skin color, folds and tags, scar and incision trace, moisture, integrity are assessed. In Table 3 Lymphedema risk factors Edema rarely decreases with the elevation of the extremity and pitting is quite obvious. In the early stage pitting develops but later pitting does not occur Stage 3 It is defined as the stage of lympostatic elefantiosis. Excessive edema is located. Trophic changes such as fibrosis, hyperkeratosis, papillomatosis, hyperpigmentation, lenfore, ulcerations occur in the skin.
cellulitis and other infections, to reduce and maintain the size of the extremities, to alleviate the disturbance caused by excessive fluid and protein accumulation, and to train the patient about self-management. [51] Lymphedema, which is thought to be impossible in the past, can be treated more effectively with some methods currently developed. [52] Nevertheless, the prevention of lymphedema development is easier, more effective and more important than treatment after it has developed. The recommended treatment modalities for controlling symptoms of lymphedema, increasing functional capacity, reducing complications, and treating lymphedema when it develops can be treated under the title of conservative (non-surgical) and surgical treatment. [50, 53] Conservative treatment consists of physical therapy and medical treatment. Physical therapy includes implementations such as complete decongestive therapy (CDT), pneumatic compression pumps, low level laser therapy, kinesio taping. [2, [53] [54] [55] [56] With the report of the ISL (2001), CDT has been accepted as the international standard current treatment for lymphedema. [57] CDT is a special manual approach that allows for the reduction of volume in the patient with lymphedema. [48] CDT is a two-phase treatment program. Phase I is a phase of lymphedema reduction that lasts for 4 weeks or more and consist of 4 components. These components include skin and nail care, manual lymphatic drainage (MLD), compression bandages, therapeutic exercises with bandages. With this phase, the second phase, which is the protection phase, is passed when a volume reduction is achieved in the lymphedema. In this phase, there are skin care, compression garments, exercise programs with compression bandages and garments (Table 4) . [44, 54] 
Skin and Nail Care
Skin and nail care is an important part of CDT. Skin healing and protective approaches are also important in both phases of CDT. While phase-I focuses on the repair and maintenance of damaged skin, it is important to maintain skin care in phase-II. [58] The purpalpation; skin temperature, thickness, moisture, mobility, pitting edema, pulse and senses are also considered. [46, 47] 
Upper Extremity Circumference Measurements
Measurements of the upper extremity circumference could be performed from bone protrusions (ulnar stiloid, olecranon, metacarpophalangeal joint), as well as with equal spacing (2 cm, 4 cm, 5 cm or 10 cm) from the anatomical point of the arm, such as the antecubital fossa, to axillary. Lymphedema is clinically diagnosed when a 2 cm difference or more in arm circumference at least one anatomic point measured between the affected and nonaffected limbs. [5, 45] Circumference measurements measurements are preferred because they are simpler, lower cost and easier to use than volumetric measurements
Volumetric Measurements
In volumetric measurements, the patient's extremities are immersed in a cylindrical container filled with water and the amount of outflow is measured in mililiters. The difference between the healthy extremity and the affected extremity determines the amount of edema. A difference of more than 200 ml between the arms or a volume difference of 20% or more according to the normal extremity is accepted as lymphedema. [46, 48, 49] 
Imaging Methods
When the diagnosis of lymphedema is uncertain after clinical evaluation and physical examination, or when better prognostic factors are needed; imaging methods such as lymphoscintigraphy, lymphangiography, ultrasonography (USG), color doppler USG, lymphatic capillaryoscopy, magnetic resonance imaging, computed tomography, bioimpedance are utilized. [19, 26, 44, 46] 
Lymphedema Management
Lymphedema can develop immediately after a month or years, as it can occur immediately in a group at risk. In some patients at risk, lymphedema never develops. Lymphedema negatively affects functional capacity, psychosocial well-being and quality of life. [50] Individuals at risk for lymphedema should be careful in their daily life activities throughout their life. The aims of the lymphedema management are to prevent the progression of the clinical picture and development of poses of skin care in patients with lymphedema are to control bacterial and fungal colonization, reduce microbial colonization in skin folds, provide skin hydration to prevent dryness and fissure formation, provide patient comfort and reduce infection risk. [40, 59] Patients who are at risk for lymphedema should be thoroughly informed of their proper cleaning and moisturizing methods. [15, 60] In the course of patient education, methods of evaluation of infection and inflammation should be explained in detail. At the beginning of the treatment, the patient should be given a checklist to indicate the activities that should be avoided, which may lead to lymphedema.
[60]
Compression Treatment
Compression therapy is performed in three different ways to facilitate the circulation of the lymph fluid. These are compression bandages, compression garments and compression devices. [3] Compression bandages Compression bandages are systematic implementation of various types of filling material and short stretch bandages. Bandages are applied with moderate pressure in the distal parts of the affected extremities/limbs and a lower compression is applied by decreasing the pressure toward the proximal parts. In the bandaged extremity, the pressure on the interstitial area increases and the flow of the lymph fluid is facilitated.[61,62] Bandages also reduce the volume and help maintaing skin integrity and protect the skin from trauma. [62] While bandages are used 24 hours a day during the intensive treatment phase; they are used in conjunction with compression garments at nights. It is recommended that compression bandages should be worn every day; removed only when patients are asleep at night. [45, 63] 
Compression garments
Compression garments are often used in clinical practice to manage symptoms of lymphedema and require careful patient assessment, patient compliance and patient monitoring by the trainer. The compression garment should be tailor-made and apply 20-60 mmHg pressure according to the severity of the lymphedema. They should be replaced with the new one every three to six months when they lose their elasticity. [2, 63] It is recommended that compression garments should be worn daily, 24 hours a day. [2] Compression garments should not be used in the presence of arterial insufficiency, acute heart failure, extreme deformity of the limbs, skin ulceration, severe peripheral neuropathy and lymphorrhea. [2, 63] 
Compression devices
Compression devices are also called pneumatic pumps. Compression devices work by giving constant or intermittent pressure to the extremity during an adjustable time period. [5] The duration of treatment with compression devices can last up to 30 minutes to several hours depending on the severity of the lymphedema and the condition of the patient. [3] Studies on the physiological effects of these devices have shown that they direct lymph fluid from distal to proximal. [5, 16] Compression devices should not be used in case of congestive heart failure, known or suspected deep vein thrombosis or pulmonary embolism, active erysipelas or cellulitis, ischemic vascular disease, severe peripheral neuropathy, edema on the proximal limb of the extremity, active metastatic disease on the affected limb, as it would increase venous return with lymphatic transport. [3, 50] 
Manual Lymphatic Drainage (MLD)
MLD is a massage-like technique that is applied not only to the affected area of the body but also to the lymph nodes in other areas for 30 to 60 minutes to provide lymphatic flow. [64] It is performed by intermittently applying light pressure directly to the superficial lymph vessels below the skin. With MLD, the smooth muscles surrounding the lymph vessels are mechanically stimulated to provide more frequent contractions of the muscles and thus the lymphatic flow rate and the forward movement of the lymph fluid are increased. The proximal part of the limb is always first drained and then advanced to the distal parts. [5, 45, 46, 49, 62] The aims of treatment are to reduce lymphedema by increasing lymphatic drainage, to prevent tissue fibrosis and the development of lymphedema again. [45] Simple Lymphatic Drainage/ Self Lymphatic Drainage (SLD) SLD is a simplified version of MLD. After the training, it can be done by the patient or his/her relatives. It shows its effect as it is in MLD.
Points to take into consideration when performing SLD can be summarized as follows:
• Supporting the affected extremity with a pillow or roller and placement of the shoulder in a comfortable area/ contractions, increased lymph flow in both the peripheral lymphatic system collecting ducts and skeletal muscles. [66] [67] [68] In the literature, remedial, aerobic, strengthening, stretching, other exercises (such as pilates, Tai Chi, yoga) are recommended for lymphedema management and control. [19, 69] Therapeutic (remedial) exercises; are a type of exercise involving a specific group of repetitive movements designed to promote recurrent muscle contractions on the extremity with lymphedema. They include active, rhythmic, repetitive and unresistant movements of the extremity. It is stated that these exercises should be combined with respiratory exercises. [19, 70] These exercises lightly compress the smooth muscles of the walls of the lymph vessels with rhythmic muscle contractions and relaxation by providing contractions, as well as contractions of the smooth muscles in the walls of the lymph vessels and when this externally applied compression is sufficient, an internal pumping mechanism occurs that increases lymphatic flow along the pressure gradient, with the help of collateral drainage pathways from existing lymphatic channels. [19, 70] The effect of aerobic exercises on the lymphatic system is summarized in the following Figure 1 .
Aerobic exercises; are exercises that bring large muscle groups up to speed and increase the heart and respiratory rate of individuals. These types of exercises improve cardiovascular endurance by gradually increasing heart and lung capacity. [19, 70] Strengthening exercises; are based on basis of imposing burden on the muscles. The resistance created by this exercise provides stimulation of the motor units and contraction of most of the muscle fibers. Free weights are used in these exercises. To prevent muscle fatigue, it is recommended that these exercises should be started with low weights, progressing slowly and gradually. [19, 70] Stretching exercises; provide loosening of fibrous tissue, regulation of body biomechanics, and stimulation of lymph flow. These exercises minimize the complications that reduce lymph flow, such as skin scars and joint contractures and increase or maintain joint range of motion by stretching muscles and connective tissue. [19, 70] 
The Roles and Responsibilities of Nurses in Lymphedema Prevention and Treatment
Lymphedema is a problem that affects individuals' lifestyles and functions, causes physical and psychoso-• Leaving shoulder, neck, arms and hands freely during application • Applying the pressure with the inner surfaces of the fingers and not using the fingertips when applying pressure • Being very light the applied pressure • Firstly stretching the skin gently then slacking off • Directing drainage to unaffected lymph nodes • Not implementing in the presence of any infection
Physical Activity and Exercise
Physical activity and exercise are important components in the control and prevention of cancer. Physical activity and exercise therapies play an important role in CDT by stimulating lymphatic system functions in cancer patients, as well as by reducing fatigue, body fat, anxiety and depression, and promoting cardiovascular health, muscle strength and functional capacity. Physiologically, exercise has the effect of increasing venous and lymphatic rotation in the affected extremities by activating skeletal muscles. The pumping activity that the muscle makes, along with other supporting mechanisms, directs these fluids towards the heart and provides an uninterrupted circulation. [17, 44] Exercise and the maintenance of ideal body weight are especially important for breast cancer patients. Because weight gain and/or obesity are known to increase the risk of lymphedema after breast cancer treatment. In the past, especially because of the limited availability of high evidence-based studies that address lymphedema-related exercises, patients were often advised to avoid exercise for the affected extremity, to protect the affected extremity, and to limit physical activity to reduce the risk of lymphedema. [65] These recommendations include some implementations such as avoidance of certain medical procedures (such as blood pressure measurement, injection, blood drawing), minimizing applications such as wearing tight clothing or lifting heavy items that will cause the extremity to become trapped, avoiding the stressful activities of the affected extremities, wearing compression garments during travel and exercise [65] (Table 5) . Generally, these prophylactic recommendations may lead to anxiety and fear about what individuals should be able to exercise safely without causing lymphedema or exacerbating the existing lymphedema, and how to protect the affected extremity. [17, 26] The effect of physical activity and exercise on the lymphatic system may vary according to the recommended exercise. Studies in healthy subjects found that the exercise regimen, which included dynamic muscle cial problems, affects their quality of life in a negative way, and could be prevented or reduced by appropriate nursing interventions. [71] Nurses, who are important members of the healthcare team play a key role in helping individuals take responsibility for their own lymphedema, in the prevention, management and follow-up of lymphedema. Nurses should identify the group of patients at high risk for developing lymphedema, take necessary precautions to protect from lymphedema, intervene early by assessing lymphedema and inform the patients about their self-care.
Nursing Interventions for Lymphedema Prevention and Treatment
• Assessment of the patient's in preoperative and postoperative period in terms of the risk of developing lymphedema • Performing routine extremity measurement to evaluate the changes in the volume of the patient and maintenance of the individual's home care in the post-discharge period. [72] [73] [74] As stated in the Regulation on the Amendment of the Nursing Regulation published in the Official Gazette dated April 19, 2011 with number 27910; nurses have duties, powers and responsibilities, such as symptom management and provision of support to improve the quality of life for patients and their families, assessing the individuals with holistic view, providing communication and independent living skills necessary for daily life process, teaching, supporting and monitoring the individuals to improve their quality of life by improving self care. [75] As a result, as mentioned in the nursing regulation, within the scope of the educational, supportive, rehabilitative roles; nurses should be informed about lymphedema, risk factors, symptoms, protective approaches and management, inform individuals and their families, have active role in preventing and reducing this problem with appropriate nursing interventions.
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in pre-postoperative period and assessment the degree of movement of the extremity • Assessing the body weight of patient in pre-postoperative period and calculating the body mass index • Not using the extremity on the side of the operation side for any parenteral intervention and blood pressure measurement • Protecting the position of affected extremity during the first 24 hours after surgery • Initiating mild exercises to keep the patient's hand muscles and fingers function as far as possible 24 hours after surgery • Monitoring of affected area after surgery in terms of infection and lymphedema symptoms • Performing of lymph drainage to ensure the continuity of the lymph circulation in the affected area and teaching to patient/his or her relatives after the surgery • Establishing an appropriate exercise program for the patient after surgery and encouraging and supporting the patient in this program adaptation • Training patients/ his or her relatives about subjects such as lymphedema, signs-symptoms of lymphedema, points to consider when performing daily living activities to prevent or reduce the risk of lymphedema development, actions to be taken in the event of lymphedema development, and so on (see Table 5 ).
• Physical evaluation of the affected extremity in terms of lymphedema by monitoring the patient at appropriate intervals, measurement of the extremities and comparison with the previous measurement results, monitoring of the exercise program 
